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[VIM] R Z (Return-to-Zero) *fl| -^CO^ff 

Iftft^ft] 2 ft N R Z (Non-Return-to-Zero) ®ftff 

= - KNRZ«#Sr«»LT^y =— KNRZff-^ 
^t5 e *«*t«v^-C*SMEKII»«rmBL : "C, 583t 

So 




1 

[!»*fi l ] NRZ (Non-Return-to-Zero)_m^f 
NRZ «*«ftR Z (Return-to-Zero) 3t«#fcSCJft-j- 

ttBM»-****«tt, NRZ38»«Wt#«:A*LStt. 
NRZ S»««fS*<Offl[ tffiNRZ fitt*«ltt«OfiF 
■JHtSrl try H3SJBS*fc«#fc©tWfe»lia*i«>«[4r 

[ff^J® 2 ] NRZ (Non-Return-to-Zero) 

A^r^SSS^, w(7)A^«^-^^A^^ttfcBU|BNR 
Ziatt^R Z (Return-to-Zero) -§-(C^^i"^>^ 

SJE**-t-5*«H:, v/y^xyKNRZl^AM 
•i§-S:A*U SttN R Z «ftfSt<Ottt SRN R Z ift 
1 try h»ttS^:fcfS#fc<0#tt»»a 

2 ^yu*^'i>*-«»««>^^St^* 

[ft*^S 3 ] NRZ (Non-Return-to-Zero) flMtfi 
*M-&m*k. r«>A^«^^feA***Lfc«rlBNR 
zm^ff R Z (Return-to-Zero) ftif 

y/^xy KNRZIMAM-^^L, ^NRZ 

Sftfll ^<omt aKNRZt««t©»ftl* l *y h 

ya-Kfftt, NRZlMAMf^y^-K^tl 
fc3§»NRZ«#SrA*£ LT, NRZ«»A;fc«#fc 

osstf ^<t«srasiticaEwuai**«*^-^ try h 
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[ fit 3t9 5 ] NRZ (Non-Return-to-Zero) m^vff *: 
ZtftftftRZ (Return-to-Zero) 

we*i*r*#«Mt, ^NRzi^fi^mfflts^ 

p y ^/^wMf^£:3§4rr£^ o y^/N>^)feSi:, v- 
y^xy KNRZt^AM^^ t, ^iNRZ 

m&Lmwmt aRNRzm«*oitfi«r 1 try b 

!)a-K^^ NRZt«A*«fi^ya-KSjX 
fcMt&N R Z fS#Sr A* iU, NRZ ««A:*j{f £ 
20 =-K*ixfcS»NRZ«#o«fcaa^fllS:S»Ui 

isifa^boM!©*4« 2o<oifcaa«F*fkNRz 

Jfl**?#te bfc^oT, 3fi^ e !7W^(OS 2 CO U 

Ii i» 3 o w^/H^iSt 5*«Httffl^ jc 145 J: 

S**aWI*Sr*tpW3R3l 1 , 2, 3, 4, 5C0T>^otc 

[ f»*K 7 ] NRZ (Non-Return-to-Zero) m^Uf ^ 
A^SAjWShf^ rcoA^4§8^36^A^^tt,^fiftlH 
NRZl^ff^R Z (Return-to-Zero) 

<0*3***W#«0 W*3tffi#.Sr NRZ «ftfl| #lc Lfc 

NRZ ««CflT A^3 L^RNRZ mfUS ^r<om t3tt 
NRZtafttOffftt 1 tTy hiI3&£it:fdf 

[000 1] 

50 <ttfa6gftS6«^H'#-5. «!»tt»K:RZ*fl»«« 
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[0 0 0 2] 

[0 0 0 3] ^CDi^te, m^?*—?? MC^<^# 
tS C <t ibixTifc t> , .0S;t fif , R Z (Return-to-Zer 
o){f NRZ (Non-Return-to-Ze^m-^-tCirb^-C^ 

m ^tcm^<7)#mmmc x z> ^mm^it^^ xz> 

5 ft k*<D$i\M& hZ^k tm^ £ ixx v 
[0 004] ^^L^^C^ : D. Breuer et a I. , Compariso 
n of NRZ and RZ-Modu!ation Format for 40-Gbit/s TD 
M Standard-Fiber Systems, IEEE Photon. Techno I. Le 
tt. vol. 9 No. 3 pp. 398-400, \997"Xte. 1. 3 u 

b i t/s\c&^xw±*mmm*m3&nm&*:x^ 
is—i/3>xi>m£ftx\,^ 0 ^yc. 

: R. M. Jopson et al. f Evaluation of return-to-z 
ero modulation for wavelength-division-multiplexed 

transmissionover convention single-mode-fiber, R. 
M. Jopson et al, in Tech. Digest ofOptical Fiber Co 
mm. Conf. *98FE1 t p. 406-407, 1998" T*li, 10 — Gb 

i t/s8MWDMeM(CioV^ RZlffUNR 
zm^{Ctt-<X 1 ^^r^/uhtc K) (Ds<7fcm*X% <5 r 
bfrMWi&}^£i'hX\s^Z 0 l£tzX%ik : A.Sano et al. I 
EE Electronics Letters Vol.30, p. 1694-1695 1994T? 

^-?\zmM^tc&m&m&M*tz.k\c£ sb 
s tfca i^^/^^it^ , y r << v zmm-t 

ZZ.kfrX$Z> 0 

[0 0 0 5] ^ot, Mmytte&i/^^X+n, RZlf 
[0 0 0 6] i$^r<Dy^~' v >y h^RZ (Return-to-Zer - 

■§-ic2e«i * ix, r z ft&&&mmmwm& 5 2 k x y> m 

B4*LfcRZ«ft«rWcJ:?>RZ*aMCJC»H»5 0*rE 
SMBSbU **5^fe<OjglK (CW) ftSr^ffLTRZ 

[0 0 0 7] H)29te, tf x A#£*bfcNRZ«fWt 
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NRz*3ftft2Ew»»»iHiB6 2\cx vmmz 
ti* iai<D.NRZ3t3sa«H«6 o-e^ai5^e>03S 

fit (CW) *OTltNRZm^«t6o ft 
fc* A^l$tvfcNRZ®^<f#(e^3iS : B (b i t 

/s) )lcWJHLfcA*^ny^«# (/!0«£fc:B (H 
z) ) «r«v^T^o-!/^3fcH*jeP»B»iaBS6 3ICJ: 

<9 N 2®in<D?uy?ytmtmm$s6 1 ^mx~m 

W)-tZ>^k\c£r> s lt|(^>NRZ»M»6 0t 
£^S*tfcNRZ}t«-!§^fc, RZ3tfS#Sr^fiS;LTV^ 
70 £ (#j*Lf;£, A. Sanoet al. IEEE Electronics Letters v 
OI.30.P. 1694-1695 1994) 0 
[0 00 8] $fc, #i¥8-2 54 6 7 3 (:fpi 

tk-tZ>fztb<Djj&k%iW) (»SP 5, 6 2 5, 
7 2 2) (Method and apparatus for generating data 
encoded pulses in return-to-zero format) (C^oV^T 

$L&mi&&k UTflJJflU 2fNRZlH§f^ RZ 

20 u ^^=1— ft iims^y 3— keib 

x^y ^--r^v^^tv^^NRzmMm-g-fc^ 

^^SI*ll»*JMM»*«)«FHWtN R Z 

[0 0 0 9] Iktz^ ^n^^i^flf^P,, 3fe^n>^^ 
^> w ^«#S:»*-e#S5i5^«Wi-«**3ft^ WTO 3 
o<DMia^$^tt^o XSJUK. Iwatsuki et al. 

"Generation of transform limited gain-swiched DFB 
-LD pulses < 6 ps with linear fiber compression an 
30 d spectral window" , Electronics Letters vol.27 t pp 
1981-1982, 1991) fcfiSttS^frf- k bTflJ#^-T 

IFSt/B^S^Ss* XBfc (M.Suzuki, et al. "N 
ew appl i cat ion- of sinusoidal driven InGaAsP electr 
oabsorption modulator to in-line optical gate with 

ASE noise resuction effect" , J. Lighi twave Techno 
I. ,1992, vol.10 pp. 1912-1918" )|C|j:CW^iLT^ 

^t|^(K. Sato et al. "Frequency Range Exte 
nsion of actively mode- locked lasers integrated wi 
40 th electroabsorpstion modulators using chirped gra 
ting" J. of selected topics in quantum electronics 
vol.3 No. 2, 1997, pp. 250-255) (CttftflMfc £tl fc*— 

[0010] 

f^ife^v>tt), ^fiK*tt5RZ3t«#^3E»S 
»«*S4 B«J:(fiiSiia :B (blt/s))l:iO, 
NRZ*«f»«©2flFK±tft5. Z(DtL$>, NRZ 
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^i-v^jgdSfcSo 113 ote'&Mmvytfc&mm^zz 

£><5 0 H3 0fc«tt5Bl3 13&^P>^-5J: 5tc % fCXMS 
«M <fc 5 <b R Z 3tft N R Z 

[0011] £7c, 122 8 fc*^«*«BE«ra** ««, 
^TNR Z b R Z «*tff Z)tc£><D 

NRZ/RZS»Ih1K5 1 RZ«ftt«#«ritBr5 
R z %3AX1MHK»Ib]» 52^ R z %9MCKIW 5 

0£fc§BU NR Z t««t"eMftt«© 2 (DC 
H2B (Hz) *T)^J!2:ffir*«FttdS^S-C*>!9, fi 

[0012] i29 \c7jk-r'&&M&ffi-?te, yt&stmm 

N R Z %ttttKH« 60t5iWny^ 

S/NMNRZ ftft # fc He*l!lj|»»i-5 IC 

9> *«5^a^kO||^S»JHi:45 0 ^fcNRZ 

[0 0 13] &fc, ^*S^T*fi, V^ftoa&BSrffll^ 
<£>*-y y rjajK»«r«t>^c:±n • B (Hz) -en*'** 

RW^yA-r^fta (sbs) lcj;9P4fiIfftlc:7 

*«fP+5r £<Dfc&<0SBS#M=E/B 
JMUEMIinfte 3/x^O^BIK3P£«j:ttdK*IS^ 

[0 0 14] 3=/c, RZ^ff-^lcte, 131 {c^i-j: 5 
(c, WtyrHftS^ (f c) dsfcsfc^c, R 

z*«#^^<^ h/u**a**<, Rz*at^ h/w 
*««>**iB*s»w^y/ur^«a (sbs) 

i:?l<^5RZ ftff b J: *) K^iUffl 17 £ 

F^rii»iS**«a*rS»t, tt»5ISr£C3(«l 
H. Kawakami et a I. "Overmodulation of intensi 
ty modu I ated s i gna I due to St i mu I ated Bri I louin Sc 
attering Electron. Lett, vol.30, No. 18 pp. 1507-150 
8, 1994) c £fc, :n^ORZ«ff«l#I. (WD 

m) i,±m^\a^ h^mm<o^u^ 

4**afrfr (FWM) ^:u<, aK^^^y^s/ 

[0 0 15] f£*<DRZ««t«#&*0>**i« 
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[0 0 16] J^JL^fc^ 9tc. RZft 
/0 5««l3KJcB*S*T,5#«3ft5NRZ««t«#eiSi$lc 

it-<2^^i:/j:*?ffi3g>^b^jffibv^c<^, sBsia$7 ( 7 

.-f ^rt*A*^17ttBlSrSlt*< > ^»HKlcj;S*J« 
&attWioit*:^Ki:*Sri:. 4*ttffl-& (FW 
M) {c<fc£>* n;* h — ^3§£L,gv^ <h N m^<D^— 

k. **IB«j*t*>«. 

a*o^TtI8t, *7r^/^i8©ififM 

r<h^g^Ji:-r5o SBSia577>f^ 
*A*^^!7SiJffi«:*«»|c»< ^ i:*s-C#S*ea«« 

# -t»#5 ftfci£SEB Srt 
^g^ir-r^o 4 3fttt»^ (FWM) tc«fc£ 

- tf*^«»-cfti:s«F*nBT»t§i*jBrujiv^3fee 

[0 0 18] 

#SrA*r*A*«W : t, rcoA^^^e>A^$^yc 

idENRz m^t r z *«#^ae*i- s ^ t *m 

40 NRz^i5mM{f#^A^b^i^ 
N R z £lti*ft{B«o« i: a RN r z s»mi»«4<ow 
■8Ht*rl hiljaE**fc«#i:OtlN«l»lia5Ri©«[4: 

tK^«ft(s#/</u^cc ufc^oT 3ffl^a»fsst« #o 
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[0 0 1 9] *fcA*NRZ««tft#3ftS-»'^ r /^VK 
A*o»-&lc:*5V>Tt, ry a— K**©ffl;*Jtf*iMHiB 

[0020] NRZlMff^^-f 

**Dl«E*»«r** ftv^EMPHim»"e*> 9 3 ttfB 
#tfto-CV^fcae), *3ftff2EW«S«. H«£ 

# $ *t a #« £ b ait -e*&r £ £ a* -c s 
asfwt'St'^fc*, aitt*»icE*$ixstti 

[0 0 2 1] Sfem, «»«#«rfflV^V^y5i 

W*#ttft<tt0, RZ3tefi#*'<* h/MB«a*fE*« 
jtORZ*ftf^ hyMS«lcJt^<ffi< ftS 0 r<Dfc 

•^y^rvta (sbs) ic±-5L#v^««4«tb 

<ft*RZ*«#^17^ ffi*#fifcORZ*m#J;0i« 

&CDRZ, NRZe5S-CB8H4ft5 4*iftii'& (FW 
[0 0 2 2] Sfetil, ^Av*b y^/U^<OffitBdSK*SU 

[oo2 3]a^y-oo«at, itrexift 
s^NRzmmff^^-j-^^oy^s 

<DmtmmNRzmmt^-<Dft^i$.& 1 tf^ has** 

NRzm^A^ft-^-^^y K*ixfci6»N 
KSixfc*»NRZ«#©lfca*0!>«*:SS»U*"*-S 2 

Si5S:SEWi-SJ:«3, SK*^ o 3/ * 3tA*« 
en«ii^tl±l^^ffo-7-^ try hcfiffiis 

xsk 7c lift * ct 5 fc»a*»ir**a»*sBw*« t & 
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[0 0 2 4] *^0$tt)P-OOMi IT, stria 

;uxy KNRZtStAMf SrAAU MRZlS 
ft#<offl4SKNRZ«*fS#<DW-§Hil[S:i try 

-K#at. aRNRZtftAMtiSB^!) a- K 
10 £jftfc3II«jNRZ«#«rA;*j£ UT, i§RNRZ«*A 

*«#tstt^y =«- K**tfcS6»NRz«#o»aa 

^^NRZff^O/^l7^^^T9/N e !7^P^-^^m^ 
# * lift 5 £ 5 KStttt* n y ^ 36«#*5J«»PI#« 

[0025] ^«no8uo*A2: tt, mm&m-tz^ 
art, ^ny^ft^cufcdSorase)ts:*gs«agwsr 

^Olli^Alf ^^N R Z IMlf f IC tfc^o tpt i 

£ A* L ^R N R Z SftfB #<D«g[ t ^RNR Z mftft# 
©flHHKrl tr* h51ffiS-grfc(S#fc<o#ffi»»aWo 

[0 0 2 6] 

iz&w<Dmm<DMm] ftw<Dmm<Dj&m&m 1 % mi 

0, 11 1 2, HI 2 0*3j;uqil2 6 4r*fiau-CRM-r-5o 

0 1 itt&wm 1 njS09^3teaias«oEffl5^ci y ?m 

^H-CfcSo Hi 0tt*»MO|B2|ll(S«l^eiSSIH: 
[0 0 2 7] 1121^ *«MOjB3H«S«l<0*eiS» 

[00 2 8] 1 Hm^Jfi, ID 1 J: 5 

IC, NRZm^ff-i-^A^-r^A^^l 4*5J:t^l 

ffirlB N R Z Kftff * * R z rt{f#K KSl-f 5 4 £<i 

[0 0 2 9] CirT\ *»M<0««i:t5^^5lt 
IB3E»-r5^Stt, AMT-H^ir/H' ^6A^ 

JO «fcSttNRZ^»tl«;fB#<0«F#fli«:l b'y 
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m^fozzfv ^-KIHI^l*3J:^5l , 

»««ft^<^ic i^ot 3 toi 2 

[0 0 3 0] 2 o^JS^Jfi, HI l o lc^-r<t 

[0 0 3 1 ] r.r.T% *ISiO»i8^tStr5tt, 89 

/wx y KN R Z IMif f $r ^SN R Z S^ff ^<^){i ^ 3 
RNRZt^f^fl^ 1 If y h 

[0 0 3 2] **W<OlB 3 OHjSfifi»Jtt, Hi 2 (C^-T «fc 
NRZl^ff^tSAM^S l £ -<DA 
t)^S 1 j6^A**4x^9ftlHNRZ«a«#*RZ* 

[0 0 3 3] r **Wco#«4:-rSi:C^tt, 89 

t5^ny^A/^M8 3t ^y^i/xyKNRZ 
««A*«#«rA*b, SKNRZiftjtfwtt^Stt 
NRZiat^ff^l fcfy hiiffi 

NRZl^AMtt^y a- KSiXfcJIBlNRZ 
If^A^ttT, NRZtSAAflti^ya-KS 
^fc«ttNRZft»0»3ra©«*:a«iffl*-*-S2o^ 

mh^mmn^fk 73, 73' , 82, 82' s 
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[0 0 3 4] *3SMOJB4 (OHJSffiltt, 120 (c^-r J: 
pic, NRZt««tS:A*t5A*«^9 1i:, :^ 
AAM^9 l A* Sftfc89ENRZ RZ 

[0 0 3 5] **Wt0»«fcrS£w%tt> 89 

t5^^^/^«8 3t C/y^uxyKNRZ 
«ftA*«#«:A2j U '3RNRZ«ft«#eoffi£y$K 
NRZ«««-?-coW#fflSrl try b5SM £<0 

NRZ«*CA*li-§-i:^y KStufe^WiNRZ 
fitSrAA^LT, NRZl^AMfi/y^-K^ 
20 tLfcSSbN R Z«»©»3ffi8l©«[*rJHKiU*-f-5 2 oco 

n»»3aa w##a 82, 82' t , 200^ mmht& 
ia¥a^e)©»ios45 2o©*ia«}fftNR z 

^100, 10U, »^u^«I^A^i: 
Its ^K^!7Wfl:lfc^ot, 3ffitfV<!7ft* 
^©SB 2 <D u^</u*r*'tfc^l7iPj|«F-»4:Jf 0 55 U 

J: 5K:SR*^ o y^*«#*r!*«S6»li- 

50 [0 0 3 6] 5 UlSWtt. HI 2 6 tC^ih J; ? 

(C, NRZlIff^A^t6AMiFl 8 :<OA 
8^.e>A^**t^89fBNRZ«5ifS-§-S:RZ^ 

[003 7] *3BW^««£1-St;i5ra\ 89 

gfrKaswi 9^2 o^tsfis^w^arfc 5 AsstftKH 

40 2*3 2 ^i^NRZttmff-^^A^b^l^NRZm^ 
ft#coffi4:SKNRZf|;««#OJraF*ffl[Sr 1 t*y hMM 

[0 0 3 8] 

[^OSM (0 l XXkM) *«^0 l XlfcffltrB 1 ~U 
50 fcNRZ!»«*flrtS:AA«^l 4*5«toei 4' 
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A^U ^ y 3-f ^ ^ S^fc^tftN R Z «« 

«#srw*-rs^y ^-^^iHi&i^tf i* t A 

^ft^MolI2i^JlH]g§3^J:UJ3 , fc, raftHII&3i3J: 

Z3tff-^^^^i"5 p u s h- p u 1 1 N/(OMa c 
h-Zehnder SO%&ASfli«4 £ % ft&S^Pi 
S 4 coffin £%it«S 6 3 ftT 3. 

^ya-rajSifci^r ^^k^*^^* 2*5 

2*5*^2' <DflWfc£r^i\ y=-KEM* 2 

33*^2' tt, #ffiWtt3SfPlElK7*5«tU?l try b5S36 

©Mjfttt, WTO4^6 0 1) NRZmMff^-^r 

*t(B^#!&K4K ft 0 . 3dBff«fca*0*»©B 
(Hz) T?J««j6ST*t6fc/j^ 0 2) ftXORZlftfl^ 

m v ^6 4: ft foV- ^ VSfttz: J: U fflBh&Mto DC^ 

^M^»ttii:«^E*^>s^***v^fe^e), -r-^^iasDc 

u^/V^»*Sfe<±tEOBgH3&s»»:$nSo 3) 

H 4 rrt»WO*»*«W»4 ©ttff«:RW-t-5fc*S>0 

£ c push-pul I ^Mach-ZehnderM^^^S^IH^ 

p>RZft«*^W*ti5o co^t, B4©^i 
B (Si©^) £,&c (f3 0^/u) co^ofiffl 
f* * fcfttSft «9 , flf-^bN R z HMff-^^litgcoi: 

5/^««ttB (Hz) ictott*) Sr/Bv^^tcJ;^ 
f^/U* d u t y c.y c 1 e^l/2^i5 0 r*b(C 
J:0. 4^S*tfcRZ*«#»«Wt2B4:ftl>, -«« 
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*o*5SffgEWI»4-cagW-C#5^:«>. *aR5Jc5l** 
ti5tH^!7t)NRZfWi:^l^^ 4) B5 
fi*a^o3te^fi«cJ:SRZ3tm#<o>t^-<^ y?v 
*r«i-H"e*>5as, tf&5HE^£^^T^5fc:#>, UNO 
*B i ©#ftWii^f i'/ 2 i 4 0, £/£*jh,;fc: 

70 Ojft^ffidSR^^y^T^tta (SBS) |cJ;$BMIie 
S^KWRZjfclff^^ W^RZ^M 

»rz, NRze2i"craja^*oyb4*sta-S k 

(FWM) KJzS^n;* h-^O^S^rffi^-r-SCi:^ 

[0 0 4 0] *a^omi^iS0iJo)te^B$:fflv>^ 
3KiSSfllSeB<rH 6 tc^-To H 6 co^llfi. ea65fiS l 0 
Gb i t/s(C^tStarffiSKRZ«^e5SII*0«fig 
20 WlTfcSo T-^y-^lOd^UiASjlfcNRZgB 

SAfB ^jvejv^y KIhJK l *5<fctf l ' tcA 
;>3£*l5o KIHJ»l:J3J:lM ' cota^Jfi. 

^*StbS 0 ^co®^f-^^ilg^[HI^g3^J;^3 , JdJ: 
9«W**l, ^«ftKW«4rt-t?*»5d^(Ojia*^ 
IE»j[H]&3 4oj;tf 3' OfcfcWrtf -S-fc. J; otaSS £ n 
5 0 *M«*W»4<oa*«:*li«»6^J;-=>r*«S 

30 Slit ^® 1 3lCA**nS. Sff^Sl 3-Cli, 

n r z mnm^& £T$?u> y ? is*3r&n± * axxsra « 

[004 1] Wftit&&&j8.1rZs<>'h*s<x7'<;\'* 2 
^^^2* ti N i/4fficSv-3-h^^^«RI» flSi£5£ 
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